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»,&Lr,„ Wej CASSELLA FARBWERKE 
MAINKUR AKTIENGESELLSCHAFT 
fth- n ^ u £r L .Landstrasse, 6 Frankfurt 
(Main)-Fechenheim, Germany, a body cor- 
porate organised under the laws of Germany, 
do hereby declare the invention for which we 
pray that a patent may be granted to us, 
and the method by which it is to be performed 
to be particularly described in aid by the 
following statement:— ' 
.Jl ds invent « m relates to the production of 
solid preparations containing carbocfaromene 
hydrochloride. Medicinal prorations asjust 
mentioned are at present produced either as 
soft gelatin capsules or as dragees. The soft 
gelaun capsules contain an oily suspension of 
fcj^ TC M? mp r ,d C Le ' carbochromene 

LIT eleVated temperature, as too are 
m5? ^? nta J nul 8 carbochromene hydro- 
chloride. This instability can be attributed to 

i^TA C T^ d gradually decom- 

posed hydrolytioally under the influence of 
moisture and elevated temperature. This has 

Sf ^S ,n f q £ e,,Ce Aat When > for example, 
^rk^r US,y ^T n P^arations containing 
aSX^?* hydrochloride have had to bf 
despatched for use in the tropics, it has been 
necessary to take quite exceptional precautions 
"Packing them, to prevent the aaive com- 
pound being damaged by hydrolysis. 
«JL has - , aIso **tn a disadvantage that a 
Ie * techmcaI eff ?« has been required 
to protect the personnel operating the pro- 

2hff en l USed ' *** cai&chromene 
WhM J " acts externally, has 
•5lP n »« te » Iead » Certain 

^eretes. Thus, when the dragees have been 
produced by granulating a sorting material 
made moist with alcohol, special measures 
5* JS? necessa 5y/« P«S agaK dust 
ri™ Sft* 0 " and for P rev enting contamina- 
tion of the environment. 
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It may be mentioned here mat, upon the 

J™" l 0mi \ 0f ^rbochromene 
fZ dr l ^ de ^ wl ? lch ha. ve Wtherto been used 
t£ administration, the adsorption of 

,mn~ eompound has taken placl in the 

Sne midd,C POrti0nS <* * c «■» 
Accordingly, there has been a need for a 
process by which caroochromene hydrochloride 

vide solid preparations which remain stable 
even under the influence of indsmre and 
warm* and which have optimal proves for 

m H-^ 0rding W J he prcscn t invention, we pro- 
™ at PrOCCSS f0 - r - thc P ro duaion of a solid 
preparation containing carbochromene hydro- 
chloride, wherein carbochromene hydrochloride 
together with based on the weight of the carbo! 

oi nuer, 1—20% by weight of swelling and 

nS ra and 8 w? n } ^ bv •3fc"3 65 
nowmg and loosening agent, and 10—50°/ 
by weight of melting aid are submitted £ 

fa*? St " intermixin g at a tmpJrature 
m the softening range or melting range of 

aid> ^ granules are 

prefer" EX** "V* 6 invention » we 

*v . 10 n^ based on the wpiVIit nf 

carbochromene hydrochloride 1 » k* 
weight of filler aiZSv kT2Sd. b ? 
gelling and disin^atmgigent'andyof^ 

ano/or X5— 30/; by weight of mdtine aid 
The granules initially formed may if desired 
be 0^ down, with fl y . kefrtSine 
admmistered in this form or processed inm 

£m B £ nM *? P eroral adminSS, fS 
f* am P ,c capsules, tablets or dragees The 
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still be warm, or can still be cooling, or can 
have already cooled. In this breaking down, 
individual granule particles themselves are not 
broken, but larger bodies comprising a number 
5 of granule particles agglomerated with one 
another or adhering to one another at their 
points of contact are disintegrated to give 
individual granule panicles. This breaking 
down may for example be effected on vibrating 

lO or oscillating sieves. If desired, a classification 
(according to particle size, that is) can follow 
this breaking down, or can be performed 
concurrently therewith. However, this classifi- 
cation is^ not necessary in most cases inasmuch 

15 as the individual granule particles resulting 
from the breaking down are mostly of a 
sufficiently uniform size. 

The breaking down of the granules initially 
formed is not necessary if care is taken to 

20 ensure that granule particles do not agglo- 
merate to form larger bodies. This can be 
.achieved, for example, by judicious termina- 
tion of the mixing operation and/or the supply 
<of heat. 

25 The granules produced can be utilised in 
solid form for the peroral administration of 
carbochromene hydrochloride either as pro- 
duced or, if desired, after breaking down and 
classification of granule agglomerates. 
30 It is also possible, however, for the granules 
to be processed into other solid forms for 
administration; for example, they may be 
made into capsules, tablets or dagrees. For 
this purpose it is generally appropriate addi- 
35 tionally to admix with the granules 1 — 10% 
by weight (preferably 2 — 5% by weight) of 
a swelling and disintegrating agent, and/or 
1—15% by weight (preferably 2—10% by 
weight) of a flowing and loosening agent and/ 
40 or mould release agent and lubricant. The 
resulting mixture may, for example, be put 
into capsules or made into tablets, which may, 
for example, be single-layer tablets, multi- 
layer tablets or dry-coated tablets, or again 
45 made into cores for film-coated or sugar- 
coated tablets. 

In a process according to the invention it 
is not necessary that the carbochromene hydro- 
chloride, filler, swelling and disintegrating 
50 agent, flowing and loosening agent and melt- 
ing aid should be heated to a temperature 
so high that the melting aid, or even the 
entire mixture, has completely melted. Thus 
in accordance with the invention, the com- 
55 position has only to be heated, while being 
mixed, until the melting aid (this being a 
material which does not have a sharp melting 
point, but has a softening range or melting 
range) reaches its softening range or melting 
60 range. 

The melting aid used in accordance with 
the invention serves the purposes of enabling 
or facilitating the formation of the granules, 
and of controlling the hydrophilic-lipophilic 
65 properties of the preparation which is finally 
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produced. The merrmg aids which we con- 
template generally have melting ranges or 
softening ranges between 40°C and 100°C, 
preferably between 55 °C and 85 °C. Ex- 
amples of suitable melting aids are: hydro- 
genated oils, e.g. hydrogenated castor oil, 
hydrogenated coconut oil, hydrogenated 
groundnut oil; esters, especially mono-, di- 
and tri-glycerides of fatty acids, e.g. glyceryl 
mono-stearate/palmitate, glyceryl tri-stearate/ 
palmitate, self-emulsifying glyceryl mono/di- 
stearate, glyceryl mono/di/tri-stearate/pal- 
mitate, and esters of purified montan wax 
acids, for instance Hoechst Wax E ("Hoechst 
is a registered Trade Mark); higher fatty 
acids or wax acids, e.g. stearic acid, palmitic 
acid, behenic acid, myristic acid and purified 
montan wax acids, for instance Hoechst Wax 
S; higher fatty alcohols, e.g. lauryl alcohol, 12- 
hydroxystearyl alcohol, cetyl alcohol, stearyl 
alcohol, myristyl alcohol, myricyl alcohol, 
arachidyl alcohol, carnaubyl alcohol and ceryl 
alcohol; and natural, partly synthetic and 
wholly synthetic waxes, e.g. beeswax, carnauba 
wax, paraffin wax, vaseline wax, ozokerite, 
ceresine, spermaceti, solid polyethylene gly- 
cols, and polyethylene having a low softening 
point, for example Hoechst Wax PA 250. 

The following are preferably used as melt- 
ing aids: purified montan wax acid esters, 
e.g. Hoechst Wax E. purified montan wax 
acids, e.g. Hoechst Wax S, camauba wax, 
hydrogenated castor oil, glyceryl mono/di/tri- 
stearate/palmitate, and polyethylene glycols 
having average molecular weight of 4,000 — 100 
.20,000. 

The fillers used in accordance with the 
invention serve to increase the mass of the 
preparation and in certain cases they also make 
it possible to influence the dissolving charac- 
teristics and the pH and ionisation characteris- 
tics of the preparations. Examples of suitable 
fillers are: calcium hydrogen phosphate di- 
hydrate, calcium tri-phosphate, calcium sul- 
phate dihydrate, sodium carbonate, sodium 
bicarbonate, calcium carbonate, magnesium 
carbonate, ammonium chloride, citric acid, 
tartaric acid, lactose, sucrose, mannitol, kaolin, 
diatomaceous earth, cellulose and micro- 
crystalline cellulose. Calcium hydrogen phos- 
phate dihydrate, calcium sulphate dihydrate 
or lactose are preferably used as fillers. 

The swelling and disintegrating agents used 
serve the purpose of controlling the disintegra- 
tion characteristics of the preparation. Ex- 
amples of suitable swelling and disintegrating 
agents are: starch (rice starch, maize starch, 
potato starch and various other kinds), sodium 
amylopectin glycollate (ultra-amylopectin), 
methylcelluloses, isopropylmethylcelluloses, 125 
methylhydroxyethylcelluloses, hydroxypropyl- 
ceiluloses, hydroxyethylcelluloses, hydroxy- 
propylmethylcelluloses, carboxymethyl cellu- 
loses and salts and esters thereof, alginic acids 
and salts and esters thereof, polyacrylic acids 130 
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and salts and esters thereof, guar gum. car- 
rageen, carboxymcthyldextrans and sodium 
carboxymethylstarch. The agents which w 
prefer, however, are: starch, sodium amylo- 

g J yC0 " at .f , Cultra-amylopectin) and 
methylhydroxyethylcelluloses and sodium carb- 
? x 5^ e % loe "ol°«s having a viscosity of 500— 
1,500 cP, sodium carboxymethyl-starch and 
crosslmked polyvinylpyrrolidone. 

a. fl ° Wing and loosen 'ns agents used serve 
the purposes of controlling the mixing 
behaviour of the composition during *f 
granule-forming process, and of controlling the 
porosity of the granules. Examples of suitable 

d,wL an M- •°° Se "i ng agents are: colloidally 
dispersed silicic acid, e.g. Aerosil 200 ("Aero- 
sil is a registered Trade Mark), colloidally 
dispersed hydrophobic silicic acid,' e.g. Aer£ 
SU K 972, and amorphous silicic acids, e.g. 
Syloid (various grades: "Syloid" Is a 
registered Trade Mark). Colloidally dispersed 
(optionally hydrophobic) silicic acid isTpre- 
ferred agent. y 

onriK? r K CaSe a F? ts and /° r Scants may 
optionally be used m a process according to 

m k ventl0 . n ; rhe y ™y if necesiary 
be used together with flowing and loosenine 

?S° f kind a J readv ^ntioned! n SI 
further processing of the resulting granules 
Examples of suitable mould release agents and 
s^ ntS ■"* magn ^ stearate,%aldum 
stearate, zinc stearate, aluminium stearate, 
calcium behenate, talc and silicone oil. Magne- 
sium stearate is preferably used as the mould 
release agent and lubricant. 
mP^a active compound carbochromene hydro- 

pharmaceutiodly active substances, for ex- 
ample with digoxin, a-methvlditroxin 

and salts and esters thereof, clofibric acid and 
salts and esters thereof, xanthines and xanthine 
derivatives, pyridine-3-carbinol, dihydroergot- 
amme tartrate, potassium chloride, Rauwolfia 
alkaloids, th.abutazide, Clofenamid, Hydral- 
azm theophyll.nate, phenobarbital, Prenyl- 
am in D.pyndamol, nitroglycerin, pentaery- 
h?drlihlor£ nitrate cW ^ 2 epoxSe 
Substances approved by Public Health 

sa U v T'fi.r 6 USCd ,?. S aUjd,iaries > *at is S 
fl - rS ' SWdIing and ^integrating 

afds and S an , d ,0 ° Sening agents > 
aids and mould release agents and lubricants 

ture of ™ I 3 S ' ng,e T lting aid ' but a m »- 
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fmf nl ^0int l S • ti u a, . tract can be controlled in 
a manner which is optimal for therapy by 

Section fafflft qUa i!f 3t, > 3nd q«&S 
don rf*! "^fMrophilic-npophilic composi- 

SiJative ^ D n 8 aid '- t0gCther with a Stable 
qualitative and quantitative selection of the. 

fng andTS- 31 " 1 disintegratin g a Pnts, flow- 
ing and loosening agents, and mould release 
agents and lubricants. If, f or example? a mdN 
mg aid or a mixture of meltinJ i lids wim 
predominancy- lipophilic properties* u?ed the 
liberation of the active expound is ddaved 
while when using a melting P a id oVa 35 
of melting aids with predominantly hvdroiS 

Kf' * e rdca « of the actl^e ^Sid 
takes place more quickly *«i>uuna 

be^ontS^nJ £ reSU,ting gnU1uIes can 

By means of a suitable' qualitative and 
quanumuve selection of the swdlm?S d£ 
mtegrating agents, which swell and disintegrate 
more slowly m the acid regions of thVeaS 
in testing tract than in regions of highe^oH 
values, it is possible to delay rd£?tf P & 
aoiye compound in the acid region ° f 
testiial ^If 1,011 u C °1 d L dons in gastro-in- 

sttnees, it is possible both to acefcte Tnd 

dominantiy hydrophilk^pronerrirf PrC " 

and/or ci; u / s . flow,n g and release aeent 

elvcoUatt sodlum amylopectin 

KSSSi ^ d,Um , carbox ymethyl stard! ™ 
sv£ll 0,1 P^yY'^Pyrrolidone is used as the 
swelling and disintegrating agent, 

delay™ S re ,e«eof d m 1 i^- ati0n Which hav * 
obtained if m e ^?l a T Ve -i 0mpound can be 
lipophiHc ,>f ? * w,th P^ominantly 

acid^, monywax 5 'add eZ?' m0n r W « 
or glycery, ^S«»!£.w 



aSia? substances, i[ is^SsiKr usl ^ "SW^SVS ^0^=" ^ 

mixmres, that is to say, for example amfxtut ifj"? m T /di ^S/S£^ 

of various swelling and disintegrating agents r and/or colloidally dispersed hXfnhnV 

or , .mixture of various flowin g 8 and .LSg JSJ «f «Je flowing KS"^ 

percentages quoted relate to the total 
mixture present in each case 
The availability of the active compound in 
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swelling and disintegrating agent. 
The resorption of the active compound in 
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the various iSPBbns of the gastro-intestinal 
tract can be controlled by means of the 
possibilities indicated. 

The granules containing carbochromene 
hydrochloride which have been manufactured 
and compounded in accordance with the inven- 
tion, mixtures thereof and the forrns for 
administration prepared from them have the 
advantage, compared with the products pre- 
pared by processes available hitherto, that the 
unpleasant properties which arise when carbo- 
chromene hydrochloride acts externally, have 
disappeared to the extent that processing 
becomes possible without special precautionary 
measures. 

In contrast to the customary methods of 
manufacture involving dry granulation and 
moist granulation with subsequent drying, 
evolution of dust can be largely avoided, 
especially if the granules are, if appropriate, 
broken down or classified while still in a 
plastic state. 

In the preparations produced in accordance 
with the invention, the active compound carbo- 
chromene hydrochloride is, surprisingly, also 
protected against hydrolytic decomposition 
caused by moisture and heat, so that prepara- 
tions for the tropics can be packed in normal 
tropical packings. 

Example 1. 

Carbochromene hydrochloride 1,500 kg, 

polyethylene glycol 6,000 0.332 kg, 

HOECHST Wax E 0.168 kg, 

calcium hydrogen phosphate 0.140 kg, 

Aerosil 200 0.066 kg, 

and 

methylhydroxyethylcellulose 

1,000 cP . ~ 0.066 kg, 
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shown in Table I^Rmpared with the forms 
for administration hitherto customary. 



Example 2. 65 

Carbochromene hydrochloride 450 g, 

HOECHST Wax E 150 g, 

calcium hydrogen phosphate 130 g, 

hydrogenated castor oil 50 g, 

Aerosil 200 5 g, 70 

and 

methylhydroxyethylcellulose 1,000 cP 5 g, 

were mixed in a slow-speed forced-flow mixer 
with a heated jacket (a MG 5 LoDIGE 
mixer/jacket temperature approx. +90°C) 75 
until granules of particle size 0.5—2 mm were 
formed. 

While cooling, the granules were broken 
down on an oscillating sieve. 10 g of magne- 
sium stearate were admixed and oblong tablets 80 
with a weight of 800 mg were pressed and 
coated with a rapidly soluble aromatised film 
lacquer. 

The dissolution characteristics in vitro 
(SARTORIUS model dissolver) for 1 film 85 
tablet containing 450 mg of carbochromene 
hydrochloride is shown in Table 2, compared 
with the soft gelatin capsules hitherto custo- 
mary. 

The stability under tropical conditions is 90 
shown in Table 1, compared with the forms 
for administration hitherto customary. 



in a high-speed, closed mixer (HENSCHEL 
FM 10 L FLUID -Mixer equipped with a 
single-level exchangeable implement), were 
heated by mixing at 3,600 revolutions/minute, 
as a result of the friction produced, until 
granules of approx. 0.5 — 2 mm particle size 
were formed at approx. + 70°C. While cool- 
ing, the granules were broken down on a 
vibratory sieve machine while in the phase 
in which they Were still plastic. 

0.082 kg of sodum amylopectin glycollate, 
0.008 kg of Aerosil 200 and 0.038 kg of 
'magnesium stearate were admixed with the 
cooled granules. This mixture was put into 
hard gelatin capsules or pressed into tablets 
or cores for film-coated tablets or drag^es. 

The dissolution characteristics in vitro 
(SARTORIUS model dissolver; "Sartorius" 
is a registered Trade Mark) for 1 hard gelatin 
capsule containing 150 mg of carbochromene 
hydrochloride and for 1 dragee containing 150 
mg of carbochromene hydrochloride are shown 
in Table 2 compared with the soft gelatin 
capsules hitherto customary. 

The stability under tropical conditions is 



Example 3. 

Carbochromene hydrochloride 
Hoechst Wax E 
calcium hydrogen phosphate 
polyethylene glycol 6,000 
Aerosil 200 

sodium carboxymethylcellulose 
1,000 cP 



9.000 kg, 
3.667 kg, 
2.500 kg, 
0.333 kg, 
0.100 kg, 
and 

0.100 kg, 



95 



100 



in a high-speed, closed mixer (HENSCHEL 
FM 75 L FLUID-Mixer equipped with a two- 
level exchangeable implement), were heated 
by mixing, as a result of the friction produced, 105 
until granules of approx. 0.5 — 2 mm particle 
size were formed at approx. +70°C. While 
cooling, the granules were broken down on a 
vibrating sieve. 

0,100 kg of Aerosil 200 and 0.200 kg of 110 
magnesium stearate were admixed with the 
cooled granules and oblong tablets with a 
weight of 800 mg were pressed and coated 
with a rapidly soluble aromatised-lacquer 
film. * 115 

The dissolution characteristics in vitro 
(SARTORIUS model dissolver) for 1 film 
tablet containing 450 mg of carbochromene 
hydrochloride is shown in Table 2. 
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Example 4. 

Carbochromene hydrochloride 
Nifenalol HQ 
Hydroxycin 2 HC1 
polyethylene glycol 6.000 
HOECHST Wax E 
calcium hydrogen phosphate 
Aerosil 200 

methylhydroxyethylcellulose 
1,000 cP 



were mixed in a slow-running closed planetary 
mixer equipped with wipers and a heated 
jacket (MULTIHOMO MH 10 C/iacket 
temperature approx. +90°C) until granules 
of approx. 0.5—2 mm particle size were 
formed with the charge at approx. 70° C. 

While cooling, the granules were broken 
down on a vibrating sieve. 54.0 g of maize 
starch, 25.0 g of Aerosil 200, 8.5 g of sodium 
amylopectin glycollate and 62.5 g of magne- 
sium stearate were admixed and the product 
was pressed into dragee cores. 

Example 5. 
i as Homogeneous mixture resulting from 
grinding 0.050 kg of digoxin with 0.950 kg of 
calcium hydrogen phosphate was mixed with 



and with carbochromene hydrochloride 30 000 
Kg in a slow-running, closed mixer with wipers 
and a heated jacket (DRAIS FH 165 
p o^B^ stirrer/jacket temperature approx. 
+ 90-C) until granules of 0 5 to 2 mmW 
tide size were formed. 

While cooling, the granules were broken 
down on a vibrating sieve. 1.640 kg of sodium 

C *?°!K2? h r' 1 starch > °- 160 k S °f Aerosil 200 
and 0.760 kg of magnesium stearate were 

50.0 g, aSelores.' 1 ™ PKSXd iat0 



750.0 g, 
500.0 g, 
50.0 g, 
250.0 g, 
125.0 g, 
75.0 g, 
50.0 g, 
and 



Example 6. 
The composition and the mode of operation 

oi WOECHST Wax E, equal quantities of 
carnauba wax or hydrogenated castor oU or 

nfrli • reSU,Ung g™ 1 ^^ of 0.5-2 mm 



polyethylene glycol 6,000 
HOECHST Wax E 
calcium hydrogen phosphate 
30 Aerosil 200 

sodium carboxymethylcellulose 
1,000 cP 



Example 7. 
xne compositions and modes of twr**;^ 
correspond to those crf fiSp es iTC 

aS d clnfT PS-Si *e 

anS C0 j np0Unds ^S oxin * «-niemyldigoxin 
and dihydroergotamine tartrate, ground with 

crited ? n A ^ 0RIU T S jnodel dissolver is des- 

cnbed in Fharm. Ind . 31 704 70a „ j 

1320 kg, Pharm. Ind, JJ, 44&4 794 ~ 799 ' and 



6.640 kg, 
3.360 kg, 
1.800 kg, 
1320 kg, 
and 
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TABLE 1 

Stability (6 month's storage under tropical condi 



Form for administration 



Carbochromene hydrochloride 
Soft gelatin capsules 

Carbochromene hydrochloride 
Dragee/alcohol granules 



tions, 40*C and 90% relative humidity) 



External appearance 

spoiled 
spoiled 



% hydrolysis product 

(acid formed by hydrolysis) 



5-10% 
5-10% 



Example 1 
Dragee 

Example 2 
Film tablet 



stable 
stable 



<2% 
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7. Process according to any of Claims 1 to 
5, wherein the heating is achieved in a mixer 
by means of a heated surface. 

8. Process according to any of Claims 1 
to 7, wherein the agglomerated granules initi- 
ally formed are broken down. 

^ Process according to any of Claims 1 to 
8, wherein 1—15% by weight of flowing and 
loosening agent and/or mould relea* agent 
and lubricant are admixed with the granule" 

10. Process according to anv of Cliime i 

Jnd 9 '^™ 2 - 10% * -4ht of C flownJ 
and loosening agent and/or mould releaj 

gfanules " adm '* Xed with ±e 

*„ Vn Pl ? ces ? accordin S to any of Claims 1 
to 10, wherein a polyethylene glycol is used 
as the melting aid. 

,„ ! ?i Pro ? ess . acc <wding to any of Claims 1 
amnr^ 8 .J**"!/ dispersed or- 

SToSn S fag C enT d " ^ 38 * 
f 1 ?* Process according to any of Claims 1 
to 12, wherein starch, sodium amyloDectin 
glycoUate, sodium carboxymethyl Ttarch or 
crosshned polyvinylpyrroSe is use? as th" 
swelling and disintegrating agent. 
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M in L° ces . S accord "ig to any of Claims 1 
to 10, wherein a montan wax acid, a montan 
wax acid ester, carnauba wax or glyceryl 

mono/di/tri-stearate/palimtate is used as the 
melting aid. 

in 15 L Process according to any of Claims 1 to 
10, wherein colloidally dispersed hydrophobic 

agmt 3 15 38 fl ° Wing an ^ loc « enin g 

16. Process according to any of Claims 1 to 
10, wherein a sodium carboxymethylcellulose, 
methylcellulose, methylhydroxyethylcellulose 
or hydroxypropylmethylcellulose is used as the 
swelling and disintegrating agent. 

17. Process according to claim 1, S ub- 

ibCd " 01 * e f °"* oin 8 

18. A solid preparation containing carbo- 
chromene hydrochloride, produced by a pro- 
cess according to any of the preceding claims. 

For the Applicants, 
CARPMAELS & RANSFORD, 
Chartered Patent Agents, 
43, Bloomsbury Square, 
London, WC1A 2RA. 
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